, 9 * * 

* I IO Ns — 
* 8 % Hall 

— — 

9 "A 10 

289090 i \ 

7 * * ft n 1 os 

* 

* 


T H E. 
L eſcription and Uſe 76. 
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F our New Inſtruments, 
V I Z. 


2 The VARIATION and A lsraunguv. 


Pecond. A Lux AR InSrzUMENT for ſhewing the 
Places of the Sun and Moon; alſo for finding the 

Time of High-Water at any Time and Place, both 
on Common and ' New Principles; to which is 

added, a NavTicar Pocket PIECE. 


we. 


ird. The Rien A MMA, for ſolving 
the Common Problems of the Celeſtial Globe. 


Fourth, The Panorcanon for ſolving thoſe of the 
Terreſtrial Globe; being wy uſeful to young 
Students 1 in Geography. 


By BENJAMIN DONN, 


Maſter of the Miri 
Acapemy, Briſtol. 


Price SIX -PENCE. 


London: Sold by Meſſrs. lace and Pon, on Tower 
Hill; B. Law, in Ave-Mary-Lane; J. JOHNSON, St. 
Paul's Church- Yard; R.SAYER, in Fleet-ftreet ; Meſſrs. 
HEATH and WING, i in the Strand; and by the A. thor 
at Briſtol. Of whom may be had, The Inſtruments, 


A T the MATHEMATICAL ACADEMY, in the LI BRARv 

Hovse, in KinG-STREET, Briſtol: YOUNG GEN 
TLEMEN are boarded, and taught WRITING, ARITHM 
IIC, BOOK-KEEPING, NAVIGATION. and GEOGR4 
PHY.—Alfo the ELEMENTS, of AL GE BRA, ALTIMETR\ 
ARCHITECTURE, ASTRONOMY, CHANCES, CoNics, Dr 
CIMALS, D1iAaLLING, FLux1ONs, FOR TIFICATION, Gavuc 
ING, GEOMETRY, GUNNERY, HYDRAULICS, HyYDRoOsT 
IIS, LEVELLING, MECHANICS, MENSURATION, OI 
PERSPECTIVE, PNEUMATICS, SHIP BUILDING, SURVE 
ING, TRIGONOMETRY, Plane and Spherical, with the Uſe 
Mathematical and Philoſophical Inſtruments, in a rational a 
expeditious Manner, according to the New Improvement 
Alſo Courſes of Experimental Philoſophy read on reaſonab 
Terms, | 5 | | 


By B. DO N N. 


' PROPOSALS at large may be had at the Ac ADEMVY; whe 
are ſold, by the AUTHOR, iſt. Eſſays on Arithmetic, Vulg 
and Decimal, pr. 65s.—2, The Accountant and Geometriciz 
Pr. 68,—3. Young Shopkeepers, Stewards, and Factors Cor 
panion, pr. 18. 6d.— The Variation and Tide Inſtrument 1 
FProved, pr. 28s. The Lunar Inſtrument for ſnewing the Pla 
of the Sun and Moon, and Time of High-water, pr. 28. 
6. The Improved Analemma, pr. 3s. 6d. and 7. The Panory 
non for ſolving the uſual Problems of the Globes, pr. 5s. 

8. A Sinical Quadrant, pr. 1s.—9. the Navigation Scale | 
proved, pr. 48.— 10. Nautical Pocket Piece, pr. 6d.——17, 
Map of the Country 11 Miles round Briſtol, pr. 11. 7s. paſt 
on Canvas and coloured. Alſo fold Sea Books, Maps, Cha 
Quadrants, and other Mathematical Inſtruments, 

* * The Author's Map of the County of Devon, which c 

_ tained the Firſt Premium, of 100l. of the Society of Arts, “ 
pr. 21, 78. is ſold only at Exeter. 


diſtinguiſhed by C, D, and E. 


„ E 
NL 3 5 RA 

AVING found by ous Bape in teaching 

that the Variation Inſtrument 1s of great Uſe, 

in conveying juſt Ideas of the Nature of finding the 

Variation of the Compaſs, and readily ſhewing how 

to allow for the Variation, Lee-way, &c. In the 


Year, 1766, I was inclined to make ſome Improve- 
ments therein for the Uſe of my Pupils ; and publiſhed 
it under the Title of The Variation and Tide Inſtrument 


improved. Since which, having conſtrued 4 Lunar 


Inſtrument, Improved Andlewma, and Panorganon ; it 
ſeems now neceſſary to collect the Uſes of theſe ſeve- 


ral Inſtruments together, that they may be uſeful to 
young Students! in General. | 
| 1. D 0 N N. 


'The Uſe of the . and Tips. 
- INSTRUMENT improved. 


1 as now improved, edle of 


three circular Plates. 1. The largeſt or under 
Plate contains two annular or circular Spaces, mark- 
ed A and B, repreſenting the Horizon or immovea- 


ble Compaſs. A, contains the Points of the Compaſs, 


with their Subdiviſions into Halves and Quarters. B. 
each Quarter of the Compaſs divided into 90 De- 
grees. 

2, : T's middle Plate, contains 3 circular Spaces, 
C. 1s divided 
into Degrees; and D, into Points and Quarter Points, 


_ repreſenting the magnetical or common moveable 


Compaſs. E. is a Circle of Hours and Quarters. 
3. The upper or leſſer Circle, This contains two 


circular Spaces F and G. — G, is divided into 29 
equal Parts, repreſenting the Moon's Age, for finding 


the Moon's Southing and Time of High- water, ac- 


ä cording to mean Motion. F, is divided into un- 


equal 
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equal Parts, denoting Days and Quarters of Days, 
before and after Full, Change, and Quarter Days of 
the Moon, for the more * finding the Time 
of High-water. 


PxoBLEM I. To find the Variation f the Compaſs 


Having ſet the Sun by your Compaſs, and noted 
the Bearing, called, if the Sun be riſing or ſetting, 
the magnetical Amplitude; but if taken at any other 
Time of the Day the magnetical Azimuth: Obſerve 

this Rule. Lay the String on the true Amplitude or 
Azimuth in the circular Space B, and turn the movea- 
ble Compaſs about, until the magnetical Amplitude or 
Azimuth on the circular Space C, comes under the 
String, then will the North Point of the moveable 
Compaſs ſhew the Variation, on the circular Space B, 

of the immoveable. 


5 Kos MPLE. Suppoſe at Sea, when the Sun was S. 355 
E. by the Compaſs, I found it was S8. 500 E. by | 
Aſtronomy ; what is the Variation? : 


Here laying the String on 8 50% E. on the Space 
B, and moving the Middle Plate about, when S. 

30 E. on C, comes under the String, you will find 
the North Point of this Plate, point to N. 20 De- 
grees Weſt on the large Plate; or in other Words, 
the Compaſs has 20 Degrees Weſt Variation. 


PROBLEM II. Knowing the Feriation of the Compaſs, 
to correct the Courſe fleered by the Compaſs. | 


Set the North Point on the middle Plate, to the 
Variation on the large Plate ; then laying the String 


over the Courſe ſteered by the Compaſs on the middle ; 


Plate, it wall, if extended, cut the true Courſe on the 
large Plate. 


ExaMPLE 1. In a Place where the Variation is 3 
Quarters of a Point Eaſterly, a Ship fails E. N. E. 
what is the Courſe made 124. the making no 
Lee-Way? Lay 
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Lay the String on N. 3 Quarters Eaſt, on the large 
Plate, then turning the middle Plate about, until its 
North Point comes under the String, keep it there; 
and laying the dtring over E. N. E. on the Space D, 
it will cut E. N. E. 3 Quarters Eaſt on the Space A; 
the true Courſe required. | OT 


ExamPLF 2. The Variation of the Compaſs being 
Point Weſterly, the Lee-way 1 2 Point, and the 
Wind at S. W. a Ship ſteers by Compaſs S. S. E. 

What is the Courſe made good. 


Firſt, to allow the Lee-way 3 laying the String on 


+ the S. S. E. Point, repreſenting the Courſe ſteered, it 
is plain, the Wind blowing S. W. muſt drive the Ship 


towards the Eaſt, therefore counting 1 4 Point Eaſt- 
ward from S. S. E. brings the Courſe made good if 
no Variation, to be S. E. b. S.E E. Then 1 Point 
Weſt Variation being allowed on this, by the above 
Rule, will bring out the true Courſe 8. E. 2 E. 


PROBLEM III. The true Courſe from any Place to ano- 
ther being found by a Chart or otherawiſe, to find what 
Compaſs Courſe a Ship muſt ſteer to make that Courſe good, 


= zhe Variation and Lee-way being given. 


Let the Example be the Reverſe of the laſt, viz. ſup- 
poſe the Variation of the Compaſs 1 Point Weſter- 
ly, the Wind at S. W. and the Lee-way 1 2 Point; 
required what Courſe the Ship muſt ſteer by the 
Compaſs, to make good a S. E. + E. Courſe? 


Fir/t, Set the North-Point of the middle Plate to 
the Variation on the large Plate; then laying the 
String on the true Courſe S, E. + E. on the Space A, 
it will cut on the Space D, S. E. b. S. 4 Eaſt; which 
is the Compaſs Courſe anſwering to the true 8. E. 2 E. 
and would be that required, if there was no Lee-way: 
But as the Ship makes 12 Point Lee-way, lay the 
String on S8. E. b. S. + E. and to make that Courſe 
good, ſhe muſt lie up 1 £ Point. nearer the Wind, 


therefore the Ship muſt ſteer S. S. E. Thus 


ſeveral Purpoſes following. 


E „. > - - 1 0 ˙ rr I 2 — — — gan — 1 — _ 1 
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Thus much is ſufficient to ſhew the Uſefulneſs of 
that Part of the Inſtrument, which relates to the Va- 
riation and Lee-way. As to that which concerns the 
Tides, its Uſe being the ſame as in the Lunar Inſtru- 
ment, we ſhall refer to the Uſe of that Inſtrument, 


which will be given next in Order. 


The Uſe of the Lunar Inſtrument. | 


N the Year 1766, I publiſhed THE VARTIATION 


AND TIE INSTRUMENT IMPROVED: Having 


then made but few Obſervations on the Tides, I 


built the Conſtruction of that Tide Inſtrument on the 
Tables of the celebrated Abbe de la Caille; ſince 


which Time having made and cauſed to be made 
ſome hundred Obſervations at Briſtol, this Lunar 
Inſtrument as far as it relates to the Tides is con- 


ſtructed on theſe Obſervations, and will be found 
more accurate for Briſtol, and 1 hope for other Places 
f V 
This Inſtrument conſiſts of three Plates for the 


| PROBLEM I. To find the Sun's Place at any Time. 
This is done by Inſpection of the middle Plate, for 


againſt the Day of the Month is the Sun's Place 


required. Et Contra. | 
'PropLEM I. To find the Place of the Moon's afcend- 
ing or North Node. 6 


The Place of the Moon's aſcending Node is marked 
on the middle Plate for the Years 1770, 1780, 1790, 


1800. Set the Index of the upper Plate to one of 


theſe Years, viz. to that which is the neareſt pre- 


ceding the Time you are working for; thus if you 


are working for any Year from 1771 to 1779 inelu- 
„ cluſive 


flowing at the given Place, in the Circle of Hours 
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five, ſet it to 1770; then lay the String over the 
Years and Months elapſed ſince the Beginning of that 
| Year, on the Space of Nodes Motion, and it will cut, 


on the middle Plate, the Place of the Moon's Node 


for the given Time, 


PROBLEM III. To find the Moon's i Phe beth with 


 reſpedt to Latitude and Longitude. 


Lay the String on the North Point of the Compaſs, 


(which for Diſtinction's Sake is aſſumed to denote | 
the Place of the North Node) then turn the middle 


Plate about *till the Place of the Node, found by the 


| laſt Problem, comes under the String: Keep the 
middle Plate in this Poſition. Set the Index of the 


upper Plate to the Day of the New Moon next pre- 


ceding the given Time on the middle Plate; then 
laying the String over the Moon's Age on the up- 


per Plate it will cut on the middle Plate the Sign 


and Degree of her Place, which is called her Lon- 


8 and at the ſame Time on the outermoſt 
ircle of the under Plate, the Moon's Latitude in 


Degrees, or her Diſtance from the an either 


North or South. 


ProBLEM IV. To find the Time of the Moon's 
Southing. 


Set the Index of the middle* Plate to XII 3 on 


the under Plate, then againſt the Moon's Age on the 


middle Plate, is the Time of her. Southing on the 
under Plate. 


'PronLem V. To find the Time of High-water at any 
Place by the common Method. 


Set the Index of the middle Plate to the Time of 


on 


CY 


In applying the Dire tions, in this and the following Prob- 


lems to the Variation and Tide. Iiſtrument, for . read * | 
and for Middle read 8 a 


ve wp — , . 3 — 
- — — 6 — - « —— 
— — — 
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on Principles S falſe. 
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on the under Plate; then laying the String over the 


Moon's Age on the middle Plate, it will cut the Time 


of High-water on the under Plate. | 

Note, In all theſe Problems relating to the Moon, 
the Time of New Moon is taken from any common 
Almanack ; the Moon's Age is the number of Days 
elapted ſince the preceding New Moon; and the 
ſeveral Anſwers agreeable to Mean Motion. 


Thus for Example. By the Nautical Ephemeris ſor 


the Year 1769, on the 28th of June, the Moon was 
twenty-ſix Days old, which gives the Time of High- 
water at Briſtol that Day at 4h. 13m. in the After- 
noon. But that Day I obſerved and found it was 


Highwater at ih. 12m, fo here the Error is no leſs 


than zh. Im. 


PROBLEM VI. 1 Gb the Time of High-water ac- 
cording to the New Principles. 


To illuſtrate the Method of doing this let us take | 


the preceding Example, viz. for June 28, 1769, in 
the Afternoon. | 


By an Almanack or Ephemeris for that Year, the 


Moon was in her laſt Quarter the 26th Day 1 in 


the Morning ; from which the 28th Day Noon 1s 


diſtant 1 Day 11 Hours, called the Interval after the 
laſt Quarter. The Index of the middle Plate being 
ſet to 7h. 4m. the Time of flowing at Briſtol, this 


Interval on the middle Plate will correſpond to about 


o' Clock on the under Plate (diſregarding Minutes 


as of no Conſequence at preſent) this we call the 


Estimate Time, which being for the Afternoon is 28 


Days 1 Hour, which gives 1 Day 12 Hours after the 


laſs Quarter for the True Interval; correſponding to 
which on the middle, Plate (the Plates remaining as 
before) will be 1h. 15m. for the required Time of 
High-water; differing only 3 Minutes from the Truth, 
at the ſame Time as the common Method erred zh. 
1m.:as before obſerved. The old Method is grounded 


But 


PP 


But this, as it dich 
at Briſtol, at a Mean eff ore than 14 Minutes, is I 
believe as accurate as ſo uncertain a Thing as the 
Tides can be ſolved, by one general and eaſy Rule. 

By the Flowing 1s meant the Time of Highwater 
at New or Full Moon at the given Port. We have 
on this Inſtrument only engraved a few, viz. I 

Bideford and Briſtol on my own. Knowledge; Li- 


„ 


verpool which I have deduced from Obſervations 


made at that Place by a Friend; London on the Au- 
thority of Mr. Phillips, and Dublin Bar on that of 
Mr. Mollineaux, both taken from the Philoſophical 
Tranſactions: Portſmouth on that of Mr. Robertſon, 
late Mafter of the Royal Academy at that Place. 
The. Flowings at a Number of other Places may 

be ſeen in almoſt every Treatiſe on Navigation; but 
as they are in general very inaccurate, I did not 
chooſe to give them on the Inſtrument; but ſhall 
from Time to Time add ſuch as may be communi- 


cated to me, on proper Authority ; and all Infor- 


mations of that Sort will be gladly received, as will 


the Latitudes and Longitudes of Places from any 
Aſtronomer or ingenious Sea Captain, &c. Poft paid, 


and they ſhall be inſerted in my intended Treatiſe of 

Navigation, with their Names, If agreeable. 

| How the Flowing at any Port may be determined, 
is ſhewn in the next Problem, viz. 


ProBLEM VII. By obſerving the Time of High- 
water any Day, at any Port, to find what Time it is 
High-water at New and Full Moon, wulgarly called the 
Flowing. . . | 
By SubtraQion, find the Interval of Time between 
the obſerved Time of High-water and the neareſt 
Phaſe of the Moon. Bring that Interval of Time on 

the middle Plate to correſpond to the obſerved Time 
of High-water on the under Plate; then will the New 


. or Full Moon on the middle Plate, point out the 


| Flowing on the under Plate, | 
5 ExAMPLE. 


ra eut that whole Year 
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ExaMPpLE. April the 25ths 1766, it was High- 
Water at Briſtol, at 4s 407 in the Evening; re- 
quired the Flowing. 

Day. h m 


Solution. From the Time obſerved 2 5 7 40 


Subtract Time of Full- Moon 24 12 © 


Remains Interval of Time | 
after Full- Moon 0 9. "PTY 


T hat i: 19, nearly 20 Hours after the F all. Noon. 


Bring that 206 to correſpond to 7b 40m and the 


New or Full Moon, will point out 75 Au for the re- 
ES quired Time of Flowing. 


In Order to be accurate, it may be proper to hint, 


that your Watch muſt be firſt ſet to apparent Time 


by a good Sun Dial or Aſtronomical Obſervation. — 


If Opportunity will permit, to be more exact, Ob- 
ſervations ſhould be made at ſeveral New and Full 
Moons, to find the Flowing, and a Mean taken of 
the Reſults, for the true Time. | 


Would our capable Navigators exert their Abilities 
in carefully making proper ” Obſervations of the La- 
titudes and Longitudes, of the principal Places, 


Capes, or Head Lands, Variation and 'Tides, and 


communicate them, with the Numbers as taken by 


their Quadrants, &c. to be examined and publiſhed 


for the Benefit of all in General, I am fatisfied we 
ſhould ſoon ſind, that the Art of Navigation 1s not 
ſo very imperfe& as ſome Perſons think. But whilſt 


too many of our Navigators, though allowed to be 


more capable than thoſe of any other Nation, are ſo 
indolent, pardon the Expreſſion, as not to lend their 


retain their numberleſs Errors, what Improvement 


can be hoped for ?—I muſt therefore beg Leave once 


more to exhort every Perſon properly qualified, to ex- 
ert himſelf for the Inprerement of the Art, and the 
| Honour 


helping Hand, but to let our Charts and ] ables ſtill 


. 
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Honour of our Nation. I have only to add, my 


Aſſiſtance ſhall not be wanting, as far as my Abilities 
and Opportunities will permit. 


N. B. The Almanacks being generally calculated 
for London, if you are in a Place whoſe Longitude 
differs conſiderably from London, it will be proper to 
reduce the Time of the neareſt Phaſe of the Moon to 
the Meridian you are in, by ſubtracting the Differ- 
ence of Longitude in Time, if you are in Weſt Lon- 
gitude, or adding if in Eaſt Longitude. 

As to the Nautical Pocket Piece on the upper Plate, 


it may be had ſeparate on Card Paper, for the Pocket, 
&. and as it contains the natural Sines for every De- 


gree and Point of the Compaſs, a Day's Work at Sea, 


or a common Problem in Trigonometry may be readily 
ſolved, by a Pen or Piece of Chalk only, in the Ab- 
ſence of Tables, as will be eaſily underſtood by ſuch 


Perſons as are acquainted with theſe Subjects; but 


for others it would take up more Room and Time 


than can at preſent be ſpared. This is intended to 


be particularly treated of in our Treatiſe of Naviga- 


tion, now compiling. _ : | 
“ On the Back of the Card Paper Pocket Piece, 


are printed the Rules neceſſary for ſolving the 


Common Caſes in Trigonometry and Navigation, 
VIZ. 8 . 


[As S of any Angle : its opp. Side :: S. E 
of any other Angle, : its opp, Side | 
and the Contrary I . 


— 


Square Root of Sums of the Squares of 
the two Legs equal to Hyp. or Diſt, 


——_— 


Square Root of the Product of Sum and | 
Diff. of Hyp. (or Diſt.) and one Leg equal | 8 
to the other Leg. | 


Uſual Canons in working a Day's Work 
at Sea are,—ASR : Diſt ;: 8 Courſe: | 
Dep. and :: S C Courſe ; Diff, Lat. — |} 
2s S C Mid. Lat.: Dep.:: R: diff. Long. 


To find Sun's Amplitude. As S C Lat. 
S Sun's Dec.: : R: S Sun's Ampd. 
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To all L O VERS of 
Mathematica Learning. 


R. DONN begs Leave to acquaint them, that | 


he is far advanced in Writing An Epitome of 
NavicaTion, containing the Elements with their 


Application. Including as much of Geometry, Tri- 
gonometry and Aſtronomy as is abſolutely neceſſary 


for underſtanding the Practice. Alſo a more com- 


plete Set of Tables than is to be found in any other 


Book on the Subject. The whole done in a Manner 
which 'tis ſuppoſed will equally ſerve the Purpoſe of 
the Maſter and Pupil, This he propoſes to publiſh 


on the following Terms, as ſoon as a ſufficient Num- 
ber of Subſcribers have ſent him their Names. 
Conditions 1. That a Number be publiſhed the 1ſt 
of every Month, pr. Six-pence, containing 32 Pages, 
(each Plate being accounted equal to 8 Pages) which 


is as much as can be afforded in Mathematical Peri- 
odical Publications, the Subſcribers being fewer and 


the Expence greater than in moſt other Subjects. 


2. The Whole ſhall be compriſed in 2 Volumes 


Octavo. 


3. Aliſt of Subſcribers to be printed as Encou- 


ragers of uſeful Learning. 
„ The Author, if he could have 300 Subſcribers, 
has alſo an Intention of attemping to make a more 


accurate Map or Chart of the whole known World, 
(on Wright's Projection) than any hitherto publiſhed ; 
on 12 Sheets of Imperial Paper, at 2 Gaineas each. 


One to be paid at ſubſcribing, the other on Delivery 


of the Map. 


Letters, Pot paid, directed to Benjamin Dox x, 


in Briſtol, from thoſe who intend to encourage either 


the Publication of the Treatiſe on Navigation, or the 
Chart, will be gladly received. As will alſo any 
Improvements, which ſhall be inſerted with the Names 
of the ingenious Contributors, if agreeable. 


Mathematical Academy, a” 
| March iſt, $779 Cf N 


+ IMPROVED ANALEMMA. 


T is well known to Maſters of Academies who 
teach Geography and the Uſe of the Globes, t 
Youths, whole Parents are not inclined to purchaſe 
a Pair of Globes, that after ſome Time, for want of 


Opportunity to practiſe, great Part of what they 
have learnt, flips their Memory. I am therefore 


inclined to think, that the Analemma now offered 


to the Public will be acceptable, as it will in a 


great Meaſure ſupply. the Want of a Celeſtial 


Globe, as a common Map of the World does in 
ſome Degree, that of the Terreſtrial. 

2. In the Year 1721 my Father (Gzoxce Doxyx) 
then Teacher of Practical Mathematics at Bideford, 


Uſe, particularly conſtrutted to ſolve Problems con- 
cerning the Sun ; which to render more generally 
uſcful, I have now adapted to work the uſual Prob - 
lems relating to the Planets, Moon and Stars, as 
vell as thoſe of the Sun. 
3. The moveable Circle or what is commonl 
Called the Analemma, is an orthographic Projection 
of the Sphere on the Plane of the Meridian. 
4. The dotted Line which paſſes through the 
enter is the Equenothal, the Lines parallel to it are 
R 


Parallels | 


n — 


* Sold by the Author, B. Do x, in Briſtol ;—alſo by Meftrs. 
8SATH and WIR, Mathematical Inftrument-Makers in the 

Ptrand; B. Law, in Ave-mary-lane; and G. KrarsLY, on 
udgate Hill, (Bookſellers) London. — Price 3s, 6d, 


Devon, engraved an Analemma on Braſs, for his own 


r 


— 
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Parallels of Declination; and for the readier count- 
ing, every 5th ho conh is engraved ſtronger than the 
others 

. The Line which paſſes thro! the Center and 
Is perpendicular to the Equinottial is the Axis; one 
End of which marked with a Fleur-de-Lis is the 
North Pole, as the other End marked S, is the South 

Pole. 

6 The dotted Paratiel of Decknation 1 2 go2 1 North 
of the Equinoctial is the Tropic of Cancer, 4 is that 
23 + South of the Equinoctial the Tropic of Ca- 


pl pricorn, | 


7 The dotted parallel 669 2 North of the Equi- 


55 noRial ! is called the Arctic or Northern Polar Circle; 


that in the South, at the ſame Diſtance from the 
Equinoctial, is the Antarctic or Southern Polar Circle. 


8. The dotted Line paſſing thro' the Center in 


an oblique Poſition making an Angle of 230 + with 


the Equinottial 1 is the Ecliptic; it is divided by little 


Lines (0) into every 5 Degrees, and ſubdivided 
into Degrees by Dots (..) 

On each Side of it, at 8 Degrees Diſtance, i is 
drawn a parallel Line, and the Space contained 
between theſe Lines is called the ds, in which 
the Planets are always found, 
| . The ftrong elliptic Lines, are Hour Circles 

the leſs ſtrong Half Hours ; and thoſe dotted are 
Quarters of Hours. 

10. The large Plate contains the following Par- 
ticulars, beſides the Meridians and Prime Vertical, the 
Horizon S. N. which is divided into Degrees count- 
ed from the Eaſt or Weſt Point towards the North 
and South, for finding the Amplitude of the Sun 
or Star; and under theſe Degrees, into Points and 
Quarter Points of the Compaſs, counted from the 
North or South towards the Eaſt or Weſt, to ſhew 
readily on what Point of the Compaſs the Sun or Star 
riſes or ſets, &c. And to know the correſponding 


Gat . 2 


Point of che enen, in the Right-Hand upper, 


Corner 


1 


e Corner is engraved a Compaſs, ſor ſuch Touts 4 as. 
have not learnt the Sea Compals. 

d 11. In the lame Corner is * R. A.— OR. A. or 

e * R. A.- 240 R. A. 

e == * Southing. 

h which is to be thus read, The Stars Right Aſcen- 
ſion Minus (or leſs) the Sun s Right Aſcenſion: Or 

h; the Stars Right Aſcenſion Plus (or more) 24 Hours 

at Minus the Sun's Right Aſcenſion is equal to the 

a- Stars Southing, The Uſe of this will be PTY 
hereafter, 

Js 12. Under the Horizon on the Left Hand is a 

e; Calendar for our Summer, and on the Right ano- 

ne ther for our Winter half Lear, containing the 

4. Days of the Month, Sun's Right Aſcenſion, Place 

in and Declination correſponding thereto, which we 

th fhall have Occaſion to explain more particularly 1 in 

tle the Problems. 

ed! 13. In the Middle between the Calendars is a2 
Table ſhewing the Right Aſcenſion and Declina- 

is tion of the Principal Stars; which being calculated 

ed! for ſome Years hence, will be ſufficiently accurate 

ch for many Years to come. 

14. PROBLEM I. The Day of the Month 1 
et; given to find the Sun's Place in the Ecliptic. 
are This is done by Inſpection of the Calendar only. 

EXAMPLE. Thus it will be ſeen that the 2oth of 
ar- March the Sun enters Aries, the zoth of April Tau- 
the vs, May the 21ſt Gemini, the 21ſt of June Cancer, 
t- the 23d of July Leo, the 29d of Auguſt Virgo, 
rth September 22d Libra, October 23d Scorpio, No- 
zun vember 22d Sagittarius, December 21ſt Capricornus, 
and January zoth Aquarius, February 18th Pres. 


the N. B. The Line for the Sun's Place is marked 
ew Op and is divided into every 5 Degrees by 
Star Daſhes (u) and ſubdiv ided into * by 
ine Dots (.. | 
per 3 I. By the Sun's Place in the E- 


rner liptic to And the Day 0 the Month. 
| Thies 


— , 


— „ —— — 


CS” 


This being only the Reverſe of the former needs 
no particular Explanation, 

16. PROBLEM III. By the Day of the Month to 
find the Sun's Declination. This may alſo be 
found by barely inſpecting the Calendar. Thus for 
Example January zcth againſt that Day of the 
Month in the Column D. you will find the Sun's 
Declination 20 Degrees South. 

But if the young Student is inclined to TR this 


Problem on the Analemma, it may be done thus, 


Bring the Equinoctial to the Horizon and the 
Southern Part of the Ecliptic above the Horizon, 
then looking for the Sun's Place correſponding to 
the Day of the Month (which in the preſent Ex- 


| ample 1 is oo Aquarius) obſerve what Parallel of De- 


clination croſſes that Place, and we ſhall have the 


Declination, in the preſent Example 20“ as afore 


| found, 


17. PRoBLEM IV. By the Sun's Declination to 


find the Day of the Month, 


This 1s allo readily done by Inſpection of the 


Calendar. 


Let the Example be the Reverſe of the laſt, Viz, 
the Sun's Declination being 20 Degrees South, what 
is the Day of the Month ? Anſwer, it appears by 


the Calendar that it may be either the 2oth Day of 


January or the 21ſt Day of November. 


Y, 


If it be required to ſolve this Example on the | 


Analemma, bring the Southern Part of the Ecliptic 


above the Horizon, and the Equinottial i in the Ho- | 


rizon, then will the Parallel of Declination, in our 
Example the z0th Degree, croſs the Ecliptic in o- 


of Sagittarius, and o of Aquarius, the two Places | 


of the Ecliptic in which the Sun has that De- 


clination. Hence by Problem IId. the Days are 


aS above. 
18, PROBLEM V. To rectify the Analemma for 
any particular Place. 


This is only to bring the Pole t o ha Latitude of 
the 


1 
the Place, the North Pole to the North Meridian 
if the Place is in North Latitude; but the South 
Pole to the South Meridian for South Latitude. | 

19. PROBLEM VI. To find the Sun's Amplitude, 
or on what Point of the Compaſs the Sun riſes and 
ſets at any given Place on any given Day. 

Re ctify che Analemma by the laſt Problem; and 
by the Day of the Month find the Sun's Declination, 
by Inſpection of the Calendar as ſhewn in Problem 
JIId. Then will the Parallel of that Declination 


| cut the Sun's Amplitude on the Horizon. 


Examyrse. On what Point of the Compaſs 
does the Sun riſe and ſet at London (Latitude 
51% 4 North) the zoth of June? Working as above 
directed it will be found that the Sun riſes BE. 40 
N. and ſets W. 402 N. or riſes nearly N. 4 4 Points 
E. and ſets N. 44 W. which anſwer to N, 2. 4 x E. 
and N. W. 3 W. 

20. PROBLEM VII. To find the Time of Sun 
Riſing and Setting, Length of the Day and Night at 
any given Place, whoſe Lat. does not exceed 66. 

Rectify the Analemma, and find the Sun's De- 
clination for the given Day, then obſerve what 
Hour Circle cuts the Horizon, and it will ſhew _ 
how much the Sun rifes before or ſets after Noon, 

N. B. In South Latitude the Hour Circles on the 
Analemma are each numbered from Midnight; and 
ſo ſhew the Time of Sun riſing, as the Numeral 
Hours in North Latitude do the Time of Sun ſetting. 

Examers, On June 2oth at London Latitude 


{ 519 2 the Sun's Declination being 23 4 North, it 


will be found that the Sun riſes about 88 4 4 before 
Noon or 3 Quarters after 3 in the Morning; and 
ſets a Quarter after 8. 

Hence the Length of the Day being equal to 


double the Sun's ſetting is equal to 16" 2, and as the 


Sun's Declination in the Example is the greateſt, it 


—_ that 16" Z is the longeſt Day at that Place. 


- "Provo VIII. To find the length of the - 
wk Day at any Place in the Polar Circles, 
| R 3 I Þs 
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To illuſtrate this let the Place be Hacluit's Head. 
land in Greenland, Lat. 80% North. 

Rectily the Analemma, then you will readily ſee 
that when the Sun comes to 10% Declination (equal 
to the Complement of Latitude of the Place) the 
Sun would 12 Hours aſter Noon come to the Hori- 
zon in the North but not ſet; this correſponds to 
the 1Cth of April; from which Time the Sun be. 
ing going to the Northward continues above the Ho— 
1izon till it returns to 10? North Declination again, 


which in the Calendar anſwers to the 27th of Au- : 


gt. Hence it appears that it is all Day at that 
Place, from the 16th of April to the 27th of Auguſt, 

In the ſame Manner it will be found that at the 
Poles or in 90? of Latitude either North or South, 
there is but one Day and one Night in a whole K ear. 

22. PROBLEM IX. To find the Sun's Altitude at 
a given Place, at any 1 Day and Hour. 

This admits of 3 Caſes: 

Firſt, When the Meridian Altitude is require, 
reftify the Analemma, then will the Parallel of De- 
clination cut the Meridian in the Altitude required, 
__ExametE. The Sun's Meridian Altitude at 
Noon at London the iſt of May, will be found to 
be 53 

Gale . Whom the Sun's Altitude i is quired at 
the Time it is Eaſt or Weſt. 

The Analemma being redtified, obſerve what 
Degree of the Prime Vertical is cut by the Parallel 


of the Sun's Declination, and that witt be the re- 


quired Altitude, 


EXAMPLE. On the above Day it will be found to 
be 192® 

"Caſe: . W hen the Altitude i is required at any 
ether Time of the Day. 


Rectify the Inſtrument and obſerve where the 
Parallel of Declination interſects the given Hour 
Circle; then placing one Leg of a Pair of Com- 
palles on that Point, extend the other Leg to 


iake the neareſt Diſtance to the Horizon; then 


will 


will that Diſtance meaſured on the Prime Vertical 
give the Altitude required. 
EX AMP LE. At London Latitude 


of June at 3 in the Afternoon, the Sun's Altitude 
will be found to be 453. 


23. PROBLEM X. Given the Latitude 8 the | 
Place, Day of the Month and Altitude of the Sun 


(taken by a Quadrant or other Inſtrument) to find 
the Time of the Day. N 


Rektiſy the Analemma, then lay a String acroſs 
both Meridians ſo that it may cut. the Sun's Alti- 


512 N. the 21ſt 


Mx; 3 Le x 


8 
*. 


2 3 
L. + * 7 
TY Ge Ie 


tude on both Meridians; 
croſſes the Parallel of Declinatjon: that is the Place 
of the Sun, and conſequently the Hour Ciycle paſſing 
through that Place, will ſhew the Time required. 
Letthe Example be the reverſe of the laſt Problem. 
1o find the Sun“ 8 — 


then, where the String 


24. PROBLEM XI. 
at Midnight. | 

Rectify the Analemma, and as many Degrees as 
the Sun is below the Horizon, ſo many Deor: 65S 
will the Parallel of equal Declination, but with | 
contrary Name, be above the Horizon at the other 
Meridian 

EXAMPLE. In Latitude 0 5 1 Won. on the 
of April, it will be ai that the Sun is 28? 4 
gate the Horizon (in th | 


„ PrRoBLEeN XII. . 2 ihe Beginning g. and 
Da e of Twilight. 


Twilight begins and ends when the Sun is 18 
below the Horizon. | 
Rettiſy the Analemma, then laying a String acroſs 
180 of Altitude on both Meridians, obſerve where 
it interſects a Parallel of Declination equal to that 
of the Sun, but with oppoſite Name; and the Hour 
Circle paſſing through that Place will ſhew the 
Time of the Beginning of Twilight, counted from 

Midnight, 
| Thus for Example, it will be found that Twilight 
begins or Day breaks the 1ſt of October at London 
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taken (by a 
to find the Sun's Azimuth. 


1 


at r after 4 in the Morning, and the Sun riſes that 
Day at 6* 4, ſo that the Duration of Twilight in 
the Morning is 2 Hours, and it being the ſame in 
the Evening after Sun ſet, will be in all that Day 
4 Hours, which added to the Length of Day 115 4 
gives the Time from Day-break to dark Night 1 5" 2. 

Note, From the End of May 
July, there is no dark Night, in the Latitude of 


London. 
26. PROBLEM XIII. To find what Day of the 


| Year the Sun will be vertical to a given Place in 


the Torrid Zone. 
As the Latitude is counted from the Equator on 


the Terreſtrial Globe the fame Manner as the De. 


clination is counted from the Equinoctial; we have 
nothing to do but to find on what Days the Sun's 


Declination is equal to the Latitude of the Place, | 


and of the ſame Name, 
ExAuPTIE. Thus at Jamaica (Lat. 179 North) 
it will be found the Sun is vertical or paſſes directly 


over Head at that Place the 10th of M ay and 2d of 


Auguſt. 
Hence it appears that thoſe Places which lie 


between the Tropics may be ſaid o have two 


Summers in a Year. 

27. PROBLEM XIV. Given the Latitude of the 
Place Day of the Month, and Altitude of the Sun 
Quadrant) in the Fore or Afternoon, 


Rettify the Analemma and find the Sun's Decli- 


nation; 


where the Edge of the Ruler cuts the Parallel of 
Declination, for that is the Sun's Place; againſt 


which on the Edge of the Ruler make a Mark with 
a Pen or Pencil, alſo where the Ruler croſſes the 
Prime - Vertical; then taking off the Ruler, bring| 
the Pole to the Zenith, and the Hour Circles be- 


Then, placing the Ruler 


come Azimuth Circles, 
: TY 5 


to the Middle of 


then laying the fiducial Edge of a Ruler to 
cut the Sun's Altitude on both Meridians, obſerve 


rod, pwnd; wm £4 + .- 


3 
as before, which may be eaſily done by the Sun's 
Altitude and the Marks above directed to be made, 
obſerve which Hour (now Azimuth) Circle paſles 
by the Sun's Place marked on the Ruler, then that 
Hour (or Azimuth) Circle will on the Horizon ſhew 
the required Azimuth, 

Exaur LE. At London in Lat. 51% N. the 21ſt 
of Auguſt, when the Sun's Altitude is 412 in the 
Forenoon, his Azimuth is S. 572 E. which i is nearly 
. B «5 Points from the South towards the E. or S. E. 
\ by E. and in the Afternoon when the Sun has the 
ſame Altitude it is S. W, by W. 
Note, This may alſo be ſolved by Means of the 


: Horn hinted at in the Scholium to the next Problem. 
© 28, PRoBLEM XV. To find the Sun's Azimuth at 
5 any given Day and Hour at any Place, 

e, | This admits of 3 Caſes. 


| Caſe iſt. At Noon or Midnight, the Sun is on 
5 the Meridian, and ſo muſt be either North or South. 
1y Caſe 2d. To find the Sun's Azimuth at any other 
of B& Time of the Day. 5 
Here, as the Azimuth Circles could only be 1 
lie don on the Moveable Circle for a particular La- 
wo IR titude, that Defect may be thus ſupphed. 
Having rectified the Analemma and found the 
the Sun's Declination: The Place where the Parallel 
Sun of Declination cuts the given Hour Circle, is the 
Place of the Sun for that Time. With a Pair of 
| Compaſſes take the neareſt Diſtance from that Place 
to the Horizon, which meaſured on the Prime- 
Vertical, will ſhew the Sun's Altitude at that Time. 
= This done, lay the fiducial Edge of a Ruler to 
cut each Meridian in the Sun's Altitude, then ob- 
ſerve where the Ruler interſects the Place of the 
Sun above found, and the Prime-Vertical ; againſt 
each of thele Places make a Mark, with a Pen or 
Pencil on the Edge of the Ruler. 
Now turn the moveable Circle *till one of the 
Poles comes in the Zenith, then may .the Hour 
Circles 


(% 


Circles be looked on as Azimuth Circles. Then 
the Ruler by the Marks made on its Edge, may 
be eaſily placed in its former Poſition; which being 
done, obſerve what Hour Circle (now Azimuth 
Circle) interſects the Ruler at the Mark made for 
the Sun's Place, and carrying your Eye along that 
Circle *till you come to the Horizon, you'll ſee the 
Azimuth required. 
Ex AMP LE. At London, the 21ſt of Jane at 3 
o'Clock in the Afternoon, it will be found, that 
the Sun 1s about 6 Points from the South towards 
the Weſt, that is, about W. S. W. 
1 ScnoLivn, If the Azimuth Circles be drawn 
on a Quarter of a Circle, made of clear Horn, then 
as the Hour Circles, & can be ſeen thro), the 


Azimuth may be found by Inſpection. Such a |} 


Horn may be made for Six-pence; and if requeſt- 


ed, may be had with the Inſtrument at that Price. 


Pabnt in XVI. Given the Latitude of the Place 
and Day of the Month to find on what Time of | 


the Day the Sun will beon a given Azimuth. 

 Rettify the Analemma, and find the Sun's De- 
clination, then lay the Horn ſo that the Zenith of 
the Horn may be in the Zenith of the Inſtrument, 


that the Line drawn on it from the Zenith may lief 


on the Prime Vertical, and that the Line on it per- 
pendicular thereto, may lie in the Horizon, &c. 
then we have only to obſerve where the given 
Azimuth croſſes the Parallel of the Sun's Declina- 
tion, and that will be the Place where the Sun is at 
that Time; and conſequen! ly, the Hour Circle 
paſling by that Place, will be that required. 
The Example may be the Reverſe of that in 


| Problem XV. 
Of the STARS. 


30. PronLEIN XVII. To find the Time of a 


Star's coming on the Meridian (or when its Altitude 


1 11 


is the greateſt poſhble for that Day) vulgarly calcd | 
the Southing. 


We have already given the Rule in Art, 11. 


ExAMPLE. What Time is Arfurus South, the 
17th of May. | 


In the Table of Stars on the Inſtrument, 
the Stars Right Aſcenſion 1 is 


ö „„ 

: The Sun's R. A. by Inſpection of the 

” Lolumn R. A. of the Calendar i 8 

n | — — 
n Remains 10 27 
go That is, Arflurus 1s South that Night at 27 Mi- 
a- wutes after 10. 

- zi. Senor iber h e Manner of Working for the 


of Stars, Moon, Planets, &c. is ſo near that of the 
Sun, that it ſeems only neceſſary to hint, that the 
Je- Declination of the Stars being taken out of the 
0 Table of Stars, and of the Moon or Planets from an 
in Ephemeris or Annual Almanack, work for the 
lie Stars, &c. in the ſame Manner as bas been ſhewn 
; in the Problems for the Sun; only it muſt be noted, 
pr” that the Time found by ſuch Operation muſt not 
be conſidered as ſo many Hours hefore or after 
Noon; but ſo many Hours before or after the 
Southing of the Star, Moon, or Planet, 


Thus for Example, if it be required to find ha 


Tine of Arcturus Riſing and Setting the 10th of 
May at London. 


By rectifying the Analemma, the Declination 
of the Star being 20% 24 N. we ſhall lee by inſpec- 
tion that its ſemidiurnal Are, or Time of the Stars 
{etting after its Wei is 75 50 5 


The 
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The Time of Southing being 10k 09" 
Subtract and add —_— 


nal AS; - 35 
Gives Time of Riſing | — 2 37 after Noon, 
And the Star ſets after Noon 8 585 
of 17th Day — 8 7 
| Subtract 8 
| 8 5 
Gives Star's s Setting the next 5 17 


Morning at — 8 
Many other Problems lah have been given, but 
if the Reader rightly underſtands what is already 
delivered, he will not find it difficult to ſolve more, 


without any further Aſſiſtance. 
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IT the MATHEMATICAL ACADEMY, in the LIBER AG v- 
 Horss,in KING STREET, Bliſtol: YOUNG GEN1 LE- 
MEN are boarded; and izueht WRITING, ARITHMETIC, 


BOOK- KEEPING, N. AV!GA'TION, and GEOGRAPHY: — 
Alſo the E EMAN TI cf ALGEBRA, ALTIMETRY, ARCHITEC- 
3UREF, ASTRONOMY, CHANCES, Contes;Dacan aLs, DIA. 


11NG, Fr.uxlions, FoRTIFicATlON, Gau GING, GEOMETRY, 


GuxNFay, HyDpraAvulics, HyrRosrATiCs, LEveLLING, 


MeEecnanics, MENSURAT IOS, Oy Tics, PERSPECTIVE, PNEU- 
MATICS, "eg BUILDING, dente ride TS IGONOMET R, 
Plane and Spherical ; wich the Uſe of Mathematical and Fhiloſu- 
phical Iniruments, in a rational and expeditious Manner, accord- 
ing : > the New Improvements. ---- Alſo, Courſes of Experimen- 
tal Philoſ..phy read on reaſunable Terms, 


By B. BONN. 


PROPOSALS at large may be had at the Acanpemy, where 
are fold, by the AUTHOR, 3f, Eſſays on Arithmetic, Vulgar and 
Decimal, pr. 6s.— 2. The Accountant and Ceometricien, pr. 68. — 

. The Navigation Scale improved, pr. 48.— 4. The Variation and 
Tide Inſtrument improved, pr. 28. 64,—5. A Map of the Country 
11 Miles round Briſtol, pr. 11. 78. fitted up.— 6. Young Shopkeep- 
ers, Stewards, and Factors Companion, pr. 18. 6d, = 7. Epitome of 


Fluloſophical Lectures, pr. 28. 6d. — 8. The Improved Analemma, 
for the Uſe of Schools, by which may be ſolved the Common Prob- 


lems of the Celettial Globe, pr. 3s. 64. 
Preſs a Treatiſe on Navigation. 


*,* Prepating for the 
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COMMON PROBLEMS 
t + OF THE | 
» JTERRESTRIAL GLOBE. 

1. S but few Parents will be at the Expence of 
Ko a Pair of Globes, 1 found it neceſſary to pub- 
liſh, a few Months fince, for the Uſe of my Geogra- 
b. Ppbical Pupils, An ImrxoveD ANALEMMA, Price gs, 
2, öd. by which may be folved the Common Problems 
— Pof the Celeſtial Globe. As to the Terreſtrial, it was 
then only obſerved, that a common Map of the 
World does in ſome Degree ſupply its Want : But 
a, Jas that is in a very imperfect Degree, ſome Gentle- 
v- men expreſſed a Wiſh, that I could invent an In- 
Y, ſtrument which might ſulve the moit valuable Prob. 
. lems of the Terreſtrial, as well as the Analemma does 
| thoſe of the Celeſtial. This, gave riſe to the Panor- 

ganon, now preſented to the Public, and which with 


the Analemma, it is hoped the Maſters of Academies 
re vill find uſeful to their Pupils, |» 


od OW: 2+ The 
* * Price 54. plain, or 6s. coloured Sold by the Author B. 


p- Dox x, at Briſtol; alſo by Meſſers. Mount, and Page, on Tower- 
of Hill; B. Law, in Ave-mary-Lane; J. Johnſon, St. Paul's 
a, Church- yard; R. Sayer, in Fleet-ftreet ; and Meſſrs, Heath 
b- and Wing, in the Strand, London. e 


1 
2. The PAxoR ANON conſiſts of two principal 
Parts, one is for the Northern, the other for the 


Southern Hemiſphere. 


g. Each Part conſiſts of two Plates, upper and un- 
der. The under or circular Plate contains the prin. 


cipal Places, in its reſpective Hemiſphere, laid down 


according to their Latitudes and Longitudes, with 


the new Diſcovefies, being delineated on Purpoſe, 


and not a Copy of any other Map. | | 
4. Each Hemiſphere is an Orthographu Projection, 


en the Plane of the Equator ; by which Means the 


Pele is in the Center, and the Meridians become right 


Lines, 3s they are right Circles on the Terreſtrial 
| Globe. ; 7 


5. The Parallels of Latitude in this Projection, are 


concentric Circles about the Pole, and manifeſtly 
Parallel to the Equator, as they are on the Globe, 


6. It may perhaps be objected, that the Degrees 
of Latitude diminiſh very much towards the Equa- 


tor, and conſequently the Places near it will be 
much ſhorter from North to South, than they are 
with reſpett to their Breadth, from Eaſt to Weſt on 
the Globe. In Anſwer to this, it is well known to 


thoſe who are well acquainted with the Subject, 
that it is impoſſible on any Principle of Perſpective, 
to obſerve the apparent proportional Magnitudes in 
a Delineation on Paper. That we muſt judge of 


their Length and Breadth, by the Number of De- 


grees they extend, and not from their apparent 


| Magnitude 


. If the Stereographic Projection had been made uſe 
of, the Degrees would have been ſhorter near the 
Pole, and wider as they approached the Equator. 

8. There is an arbitary Projection ſometimes uſed, 
called the Globular Projection, not founded on any 
Principle of Perſpective; but to make the Places 
appear of nearly the ſame apparent Magnitude, as 
they are on the Globe; and if it had been deſigned 


only io have made à Picture, this would have been 
preferred. CS * 


6390 
he 9. The Preference has been given to the firſt or 
Orthographie Projection, in conſtructing the Panor- 
n- ganon; principally, becauſe the Degrees of Longi- 
n- Etude, or Diſtance of Meridians decreaſe in this, as 
they approach the Pole, in the ſame Proportion, as 
th they really do on the Globe, which is peculiar to 
this Projection, and very naturally explains the Na- 
ture of Parallel Sailing in Navigation. I have faid 
» Withus much to take off the Cavils of ſome ignorant 


jection, might poſſibly be glad to point out its De- 
ial fects: However, I think it not worth while to 


with the Deſcription, VV 
10, The Equator is divided into 180 Degrees of 
I aſt, and 180 Degrees of Welt Longitude, counted 
from London according tothe Engliſh Method. 
11. The upper or large Plate contains, firſt a Cir- 


Evening Hours, ſupplying the Place of the Hour 
Circle on the Globes, but more accurate as it is 


be readily ſhewn to a Minute or two of Time. 

The outermoſt Circle of the upper Plate, contains 
Longitude counted all round the World Eaſt, as the 
French, and other Foreigners do, Its Uſe will be 
ew in its proper Place: In the upper Corners of 


he Sun's Declination, anſwering to any Day of the 
Month, et contra. | | | 


lemiſphere is a Scale made in Form of a Carpen- 
er's Square, marked A C B, for finding the Diſ— 


as Wances of Places, &c, And a Quarter Pazt of a Com- 
- pals for finding the Courſes, which as it is there made, 


erves inſtead of a whole ben ret. 


Critics; wha not ſeeing the Advantages of this Pro- 


ſpend any more Time on this Head; but proceed 


cle of 24 Hours, yiz, Twelve Morning and Twelve 


larger, and divided into every five Minutes of Time ; : 
ſo that the Difference of Time between two Places, 
hoſe Longitudes are accurately known, may by it 


he large Plates, are Scales for ſhewing by Inſpe&ion 


At the Bottom of the upper Plate ofthe Northern 


In order to be as Compendious as may be, we 
a guppoſe our Reader to know what is meant by Laii- | 
„ tude 


Manner that the common Problems may be ſolv 


tade of a Place to find it on the Inſtrnment. 


graduated Edge of the General Meridian, then u 
der the Degree of Latitude, counted on the Gene P. 
Meridian, you will find the required Place. Pe 

N. B. The General Meridian is ſtrictly ſpeaki $1 
the graduated Edge itſelf, viz, the right Line pa 
ſing from X11 at Noon, to the Pole or Center of tif} N 


any Place inſerted which is not already on the Inſtrument, | 


1 (4) 
tude and Longitude,” and other common Terms uſef} In 
in Geography; but if he is not, he will find ther 
explained in our Epitome of Philoſophy, Geograph Bi 
and ihe Uſe of the Globes, &c. Price 2s. 9d, ſtilcheY B. 
We have conſtructed the Panorganon in ſuf Be 


by it, in nearly the ſame Manner as they are on th 
Terreſtrial Globe. SI | 5 
12. thus, PROBLEM I. By the Latitude and Long 


Solution. Find the Longitude of the Place on th 
Equator, bring that Degree of the Equator, to 


upper Plate.“ | | | 18 
13. PROBLEM II. To find the Latitude and Longit 
of any Place on the Hemiſpheres. 
Hring the given Place to the General Meridia 
then the Degree directly over the Place will ſhe 
the Latitude; and where the general Meridufff L 
croſſes the Equator will be the Longitude require 
ExAMrLE I. What is the Latitude and Longitu} 2 
of the Cape of Good Hope, in the Southern tea e. 
ſphere, „ „ 5 ul 
- AnswER, Latitude 34 S. and Longitude 1 
Ealt. | TIE 1 L 
14. As the Degrees of Latitude near.the Equal 
are too cloſe together, to admit of diſtinguiſhing . tl 
Latitude of a Flace to a ſingle Degree, 1 ſhall al I 
the following little Table, 1o tupply that Detett, 
* By this Problem, if the young Student is deſirous of h a 


readily done. 


puliere. Admiralty Iſles | 1 
Barbudos | 94 N. Angola 7 
Benin % Aſcænſion grand 
"O54 "Wa | Ifle LS--:--; 

| fle _. | 2 [ Borneo Iſle | 
N. Point of dit. 7 


Gallopegos Iles | 


638 
In the Northern — Southern Hemiſphere. » | 


(middle) 20 
Dit, South ''nt. | 4 
Gallopegos Iſle | | 
(middle) lo 


Carolines new | 10 
Ceylon lle 74 


(middle) o Dit. South Pat. |-1 1 
Northernmoſt Jaya Ifle 24S: 
| ditto * Lig i 
Panama | 9 [St. Mathew's 1 
Porto Bello 9 Ine "I'S 
Sumatra iſles {| [St. Thomas's 

(middle) g: - lle | 
N.Point of ditto | 6 Solitary Iſle | 11 
Surinam |6z | Solomon lſle | 11 

Sumatra (mid- BY 
R die), 10 
Dit. South Pant. 6 B 


15, PaopLen III. To ind alan Places of the ſame & 
Latitude as a given Place, 

Bring tbe given Place to the 3 Meridian, 
and obſerve the Degree of Latitude; then turn the 
circular Plate about, and all thoſe Places that pals 
under the ſame Degree have the ſame Latitude, 

16. PROBLEM IV. To find all thoſe Places of the fax 
Longitude as a given Place. | 

Bring the given Place, to the General Meridian, 
then all Places under that Meridian have the ſame. 
Longitude.—Otherwiſe, lay the String over the giv- 
en Place, and the Places which lie under ät will be 
be thoſe required? 

17. PRopLEM V. By having the Longitude of any 
Place, according to the En; lifh Method, to find its 3 
according to the French Method. 

Bring the French Meridian (which lies 17% W. 
of London, and paſſes through Ferro) to the General 

Meridian, 
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Meridian, then laying the String over the given 


Place, or its Longitude on the Equator, it will cut 


on the outermoſt Circle of the upper Plate, the 


Longitude from Ferro, which is always Eaſt, ac- 


cording to the Cuſtom of the French. 


EXAMPLE. Suppoſe looking into an Engliſh 


Gazetteer, or on the Northern Hemiſphere, I find 
Jamaica is in Longitude 78% Weſt, and want to find 
it on a French Map, which counts the Longitude 


from Ferro. Quere, What Longituds muſt I look for 
on the French Map ? | 8 

AnsweR. In the Longitude gooꝰ Eaſt. 

18. PRoBLEM VI. Io change Longitude according to 


| the French Method, to Longitude according to the Engpliſi 


This being only the laſt Problem inverted, the Re. 


verſe of the laſt Example will ferve as an Example 
for this. | | | | 74 


19. ProBtem VII. To find the Difference of Latirude 


xetroeen any two Pinces ; that is, how mich the Parallel of 


Latitude of one Place 1s to the Northward or Soutiuvard of 
the Parallel ef Latitude of the other given Place. 


Bring each Place to the General Meridian, and 


cobſerve its Latitude, and the Degrees between thele 
two Latitudes is the Difference of Latitude requir- 
ed. Hence it appears, that if the Places are both in 


North Latitude, or both in South Latitude their 
Difference; but, if one is in North Latitude, and 


the other in South, their Sum will give what is cab 


led * (but improperly) the Difference of Latitude of 


thoſe Places, 


Ex API E. What is the Difference of Latitude be. 


tween London and Paris, 


AnsSWER. Three Degrees. | 

20 ScnyoLium. in like Manner according to the 
Engliſh Method of counting Longitude, if bot 
LG. : Places 


— 


* Sce Difference of Latitude and Difference of Longitnde 
our Epitome of Philoſophy, Geography, and Atronomy, 


7 ko 
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Places are in Eaſt Longitude, or both in Weſt Eon 
gitude, ſubftratt the leſſer Longitude from the great- 


er the Remainder will be the Diflerence of Longi- 
tude required: But if one is in Eaſt Longitude 
and the other in Weſt, we muſt add them toge- 


ther and their Sum if it exceeds not 186 Degrees is - 
called the Difference of Longitude; if more chan 
180 Degrees ſubtrat from 360 Degrees. : 5 


21, PROBLEM VIII. To find the Place whoſe. In- 


 havitants are called“ Antoeki, with Keſpect to any groen 


Place. 


Find the Latitude and Longitude of the given 
Place, then find on the other Hemiſphere a Place 


in the ſame Longitude and the ſame Number of 
Degrees of Latitude and that will be the Place re. 


quired : Thus, for Example, the Antocki to Lon. 
don falls in the Great South Sea, in Latitude 31 4 


South, and Longitude o Degrees. 

22. PROBLEM IX. To find the Place whoſe Inhak. 
tants are called Perioeki, with Reſpect to à groen Place, 
Bring the given Place to the General Meridian 


and obſerve its Latitude; then will the Place 
. which lies in the {ame Latitude under the oppoſite 


Meridian be the Place required. - 

Thus, for Example, it will be found that ſome 
Iſlands near Mount St. John (in the Weſtermoſt 
Part of North America) are Perioeki to London. 


23. PROBLEM X. 10 find the Antipodes to any 


gwen Place | BELLE 1 
Find the Latitude and Longitude of the given 
Place; then on the other Hemiſphere bring that 


Longitude to the General Meridian, and under the 


Degree of Latitude above found, on the oppoſiie 
Meridian, will be the Place required. 


Thus for Example. The Antipodes to London 
falls in the Great South Sea 514 4 S. Latitude and 
Lengitude 18. „„ | 


Epitome of Philoſophy, &c &c,--P, 50. 


* If the Reader is not acquainted with the Terms Antoeki, 
Perioeki, aud Antipodes, he will find them explained in the 
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24. PROBLEM XI. To find all thoſe Places where it 


is Noon at any given Hour at any Place. 


Bring the given Place to the general Meridian, 
then lay the String to the given Hour, and it is 
Noon to all Places under it, they having the ſame 


Longitude, 


EXAMPLE. Thus, when it is 3 alter 5 10 the 
Evening at London, at what Places is it Noon ? 
Anſwer. To all Places in 821 4 Weſt Longitude; 
hence it is Noon at that Time at Hudſon's Bay, 
Part of Virgina, Georgia, Cuba, Porto Bells, Pa- 
nama, &c. in the Northern, and to Lima and Cape 


| 9h in the Southern Hemiſphere, 


„ PROBLEM XII. When it is Neon FY any given 


Pins to find what Hour it is at any other given Place. 


Bring the Place where the Time is required to 
the General Meridian, then laying the String over 
the Place where it is Noon, it will ſhew the Time 


: required on the Hour Circle, — 


Nete, If the Place where it is Noon be London, 


+ the Meridian will ſerve inſtead of the String, t to 
ſhew the Time on the Hour Circle. 


ExAur lx. When it is Noon at London it is 
6) 2 in the Morning at Jamaica, 
25. PRoBLEM XIII. For any Hour of the Day at 


any given Place, to find the Hour of the Day at any other 
Place. 


Bring the Place where the Time is given to the 
General Meridian and obſerve what Degree of Lon- 
gitude correſponds to the given Hour; then turn 
the circular Plate about *till the other Place whole 
Time is required comes to the General Meridian, 
then the Longitude above found will point out the 
Time required on the Circle of Hours, 

EXAMPLE. When itis 8 at Night at London it 
is 30 52 in the Morning at Pekin in China. 

26. PROBLEM XIV. The Day of the Month being 
given to find the Sun's Declination, that is how many De- 
grees the Sun is to the Northward « or Southward of the Equa- 


This 


and of the ſame Name, 


699 3 
This is ſeen by Inſpe ction only, on the little Ta- 
bles for thai Pur ofe, in the upper Corners of the 


On the g 


large Plates, 


EXAMPLE. 


d of Jon the Sun's Decli- 


nation 1s 224 4 North. 


27 PROBLEM XV. By tlie Sun s Declination to find 
* the Day of the Month. 


This being only the Reverſe of the laſt, requires 
no particujar DireCtions, 


28. PROBLEM XVI. 


they will be thole required. 


To find all thoſe Places the 


Sun will be vertical to, on a given Day, | 
Find the Sun's Declination, then all the Places 
whoſe Latitude is equal to the Sun's Declination, 
will have the Sun directly 

over Head that Day. Therefore turn the circular 

Plate about, and obſerve the Places which pals 
under that Latitude on the General Meridian, and 


N. B. See the Latitude of Places near the Equa- | 


= tor in Problem 2d. 


Thus it will be found that on the 7 


gth of May and gd of Auguſt, the dun paſſes direttly 
over Head to Jamaica, &c. 


EXAMPLE. 


29. PRobLEM XVII. To find what Day the Sun 


| will be vertical to a given Place in the Torrid Zone. 


Find the Latitude of the Place, then obſerve in 
the Tables of Declination what Days the Sun's De- 
clination 1s equal to the Latitude and of the __ 
Name, for they are thoſe required. 


The Reverſe of the laſt Example will ſerve a as an 


Example for this Problem. 


30. PROBLEM XVIII. To find the Place where the 


ExamelE. On 


The Sun's Declination that Day is 2243 North 
therefore the Place muſt be in 224 4 North Latitude. 


N the ee Flac IP our Exemple London) to 


; ths 


Sun 2s Vertical when it is any given Hour ut a given, Place. 

June 3, when it is ſeven o' Clock 

in the Morning, at London let it be Fes to find x 
where the Sun 1s Vertical, | 


at * 
N A 


32. PROBLEM XX. To find how many Miles make a 
Degree of Longitude in any Latitude, or in other Words 


( wo ) 


the General Meridian; obſerve what Degree of Lon- 


ample, it will be found to be 75% Eaſt) then bring 


that Degree of Longitude to the General Meridian, 


and under the Degree of Latitude, which is equal to 


the Sun's Declination, and is of the fame Name, we 
hall find the Place required, In our Example it 
falls in Mogul India, in Latitude 224 4 North, and 


Longitude 75d Eaſt. | 


g1. FRopLeM XIX. To find what Places can ſee a 


Tranjit of Venus and Mecury. 


Find where the Sun is Vertical by the laſt Prob- 
lem, then all the Places that are not more than go! 


Degrees diſtant from thai Place, will have the Sun 


above heir Horizon, and conſequently, if there ita 
| Tranſit, way (if fair Weather) be ſeen. | FR 


But whether the Tranſit of Venus and Mercury, 


or Eclipſes of the Sun and Moon, or Occultation of 
the Stars, may be ſeen at any particular Place, 1s 


better done on the Analemma, by which may ea- 


fily be found the Time of the Sun's, Star's, Planet's, 
or Moon's riſing, fouthing or ſetting, or Height 
above, or Depreſſion, under the Horizon for any 
Time, and conſequently, whether the Object be vi- 


how many Miles a Shup ».uſt ſail on an Eaſt or Weſt Courſe 


in any Latitude to alter one Degree of Longitude, 


For this and like Purpoſes, on each circular Plate, 
one Meridian is graduated into Degrees, and is named 


in the following Solutions the Graduated Meridian. 


Take from the Scale 60, which may now be cal- 
led 60 Miles, then placing one Leg of the Compal- 


ſes in o Degree of Latitude on the Gradvated Meri- 
dian move the | late about till the other Leg of the 


Compaſſes touches the Cereral Meridian in o 


Degree of Latitude; Keep the Plates in this 
Situation; then extend the Compaſſes from the 


given Latitude on the Graduated - Meridian q the 


gitude correſponds to the given Haur, (in this Ex- 


4447 


ſame Latitude on” * the General Meridian, then u in 


this Extent of the Compute, ſhew on the Scale, the 


5 Miles required. 


ExaneLs. In Latitude of 60 Degrees, it will be 


found that go Miles, make a Degree of Longitude; 
or that a Ship failing on that Parallel, for every 
go Miles Diſtance, will alter one Degree of Lon- 


gitude, 


This admits of Three Caſes. 


Cast I. If the two Places are North and South of 
each other, their Difference of Latitude is their Diſ- 


tance, and therefore found as in Problem 7. 


___ -Casx II. When the two Places are both 1 in the | 
{ame Latitude, 


The Courſe is then Faſt © or Weſt, rey” their Dil. 


tance may thus be found. Take the Number ex- 
prefling their Difference of Longitude from the 
Scale, apply one End of the Compalles to o D=gree 


of Latitude on the Graduated Meridian, and then 
turn the circular Plate, till the other Point of the 
 Compaſlles fall on the o Degree of Latitude on the Ge- 


neral Meridian: Keep the Plates in this Poſition, 


and then extend the Compaſſes from the given 
Latitude on the Graduated Meridian, to the fame La- 

titude on the General Meridian, and this Extent be- | 

ing laid on the Scale, will give the Diſtance re- 


quired. 


ExXAMPLz. What is the Diſtance from the Land's 


End of England, to the North Part of Newfound- 
land. 


ANSWER 32 Degrees, which multiplied by 20, 


gives 640 Leagues. 


i 


Casz III. When the Places differ, both in Lati- 
tude and : ongitude, | 

For the more readily ſeeing the Courſe rom the 
Lands End of England, to any Place in the Weſtern 
Ocean, I have laid down Curvilinear Lines, being 


Rbumbs. 12 which the Courſe is (Known by Inſpec- 
tion. | 


The 


33. Pant XXI. To find the Courſe and D Rane 
Fon one given Place to another. 
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| OR to Coke a middle Latiiude'between the LititaderoF che 4 
it . two given. Places, Ne with the Difference of a 4 
12 tude, and this middle Latitude, find a Diſtatiee as 
J&R 5 in Caſe zd, Which Diſtance we ſhall. call the De. 
I parture, - Lay this Departure on the Scale from C. 
5 IRS 8 towards A, and note=the Degree it falls on; then 


find the Number, expreſſing the Difference of La- 
Btude c of thoſe iwo Places on the Scale G. B. Then 
extend the- Compaſſes from the Difference of Lati- 
He 93 tude on the Scale C. B. to the Departure an the 
Et. Scale C. A, and that Extent meaſured on the Scale 
Ft 588. Will ſhew 415 required Diſtance. And if a Ruler 
br String be laid from the Place whercon the Point 
of the Compaſſes 1 reſted on C. B, viz. to the Place it 
_ reſted on C. A, as ſuppoſe on 1 a, then does the 
Direction of chat Line, or- the Angle a 0 C, ihew 
how much the Courſe is from the North or South, 
. towards the Eaſt or Weſt; and may he eaſily. lee, 
by obſerving which Point of the Sea Compals is pa- 
rallel to that Line. 
ExAMPLR. What is Courſe ones Di dance from the 
Land's End of England to Jamaica. 
ANSWER, The Courſe is about 5 Points and a Half 
' from Sauth towards the Weſt, or S Wb WI W, 

_ and Diſtance 68 Degrees, which multiplied by 20, 
gives 1360 leagues, | 
More Problems might have been added, but theſe 

are ſufficient to ſhew that the Panorganon and Ana- 
lemma, will be uſeful to young: Sabre ic Peek 
Pho an arid Nee „„ E 
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